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ITEM 1:  CHAIR’S REPORT 
 

No Attachments 
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TO:  Toll Bridge Program Oversight Committee 
(TBPOC) 

DATE:  April 9, 2013 

FR:  Tony Anziano, Toll Bridge Program Manager, CT 

RE:  Agenda No. ‐  2a 
 

Item‐ 
San Francisco‐Oakland Bay Bridge Updates 
Status Update on Anchor Rods 

 
Recommendation:   
For Information Only 
   
Cost:   
N/A   
 
Schedule Impacts:   
N/A  
 
Discussion:  
A verbal update on the recent failure of some anchor rods on the bridge will be 
provided at the TBPOC April 9 conference call. 
 
 
 
Attachment(s): 
N/A 
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TO:  Toll Bridge Program Oversight Committee 
(TBPOC) 

DATE:  April 9, 2013 

FR:  Program Management Team (PMT) 

RE:  Agenda No. ‐  2b 
 

Item‐ 
San Francisco‐Oakland Bay Bridge Updates 
Draft Presentation to BATA Oversight Committee April 10, 2013 
Meeting 

 
Recommendation:   
APPROVAL 
   
Cost:   
N/A   
 
Schedule Impacts:   
N/A  
 
Discussion:  
Attached are two sets of slides, a BATA version and a Caltrans version, that will be 
presented to the BATA OC meeting tomorrow.  A verbal description/update will be 
provided at the TBPOC April 9 conference call. 
 
 
 
Attachment(s): 
1. Slide Presentation – BATA version 
2. Slide Presentation – Caltrans version 



 
 
 
 
 
 
 
 
 
 
 
 
 

ITEM 2b:  Attachment 1 
 

Slide Presentation ‐ BATA Version 
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1

THE SAN FRANCISCO-OAKLAND 

BAY BRIDGE 
SEISMIC SAFETY PROJECT 

:' ;',"u'RANS a·AY A~ EA 'i"6L'L A UTHOR]TY CALIFORNIA TRANSPORTA'TION COMMISSION 



� AB 144 established the Toll Bridge Program 
Oversight Committee, composed of Director of 
the California Department of Transportation 
(Caltrans), and the Executive Directors of the 
California Transportation Commission (CTC) and 
the Bay Area Toll Authority (BATA), to be 
accountable for delivering the SRP.
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Accountability

MALCOLM DOUGHERTY
Director
California Department of 
Transportation

STEVE HEMINGER
Executive Director
Bay Area Toll Authority

ANDRE BOUTROS
Executive Director
California Transportation
Commission
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Bearings and shear keys are secured to E2 by 3 inch 
diameter anchor rods, ranging from 9 feet to 24 feet , g g

in length
Each bearing has 24 anchor rods and each shear key 

has 48 anchor rods for a total of 288 anchor rods



Shear key and bearing anchor rods could not be stressed  
until completion of load transferuntil  completion of load transfer

Stressing began on March 1 of this year, starting with 2008 
anchor rods (total of 98 rods)anchor rods (total of 98 rods)

32 Fractured rods were discovered between March 8 and 
March 15

Remaining rods (total of 192) have been untensioned
pending resolution of problem.

.



� Quality Control By 
Contractor

� Mill Certifications

� Independent 
Laboratory Testing 
of Material 
Properties

Certificates of 

� Quality Assurance 
By Caltrans

� Pre-fabrication 
facility auidts

� Regular inspections 
during fabrication

� In-house 
laboratory testing

QA/QC

� Certificates of 
Compliance

laboratory testing

� Non-Compliance 
Reports
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� Non-Conformance Reports (NCR’s) are a 
normal part of Quality Assurance process.

� Two Non-Conformance Reports were 
issued for fabrication of the 2008 rods

� This level of Non-Conformance is not 
unusual and is reflective of the complex 
Quality Control/Quality Assurance 

2008 Anchor Rod Testing

Quality Control/Quality Assurance 
process

� First related to a paperwork issue

� Second related to the test results for the 
2008 rods

7



� Out of the 156 individual results obtained from 
both quality control and quality assurance 
testing; only 5 results were below specifications.

� All 5 involved one mechanical property –
elongation. 

� The specification requires a minimum of 14% 
elongation, and 5 results were in the range of 
12.5-13.6%, or 1.5-0.4% below specification.

2008 Anchor Rod Testing

12.5-13.6%, or 1.5-0.4% below specification.

� These results were reviewed by design and 
construction and the material was determined to 
be suitable for use.

8
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One fractured rod 
sent to lab for 

testing

Testing included 
electron 

microscopy and 
mechanical 

property testsproperty tests
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• Remaining 192 anchor rods for other shear 
keys and bearings were fabricated later in 
2010 and installed in 2011.2010 and installed in 2011.
•These rods have passed all Quality 
Control/Quality Assurance steps and testing.
• These will rods will be re-inspected and 
tested on site as well in laboratories

.



10 sample rods selected for instrumentation

All 192 rods stressed per plan

10 sample rods will be removed for destructive testing10 sample rods will be removed for destructive testing
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SSummary

Contin ing in estigation on ca se of fail re inContinuing investigation on cause of failure in 
2008 anchor rods

Continuing design of shear key retrofit

Tensioning and testing of 2010 anchor rods

i i i i iContinuing communication at BATA meetings 



 
 
 
 
 
 
 
 
 
 
 
 
 

ITEM 2b:  Attachment 2 
 

Slide Presentation ‐ Caltrans Version 
 



THE SAN FRANCISCO-OAKLAND 

BAY BRIDGE 
SEISMIC SAFETY PROJECT 

CALTRANS BAY ,:,REA TOll AUTiiORITY CALIFORNIA TRANSPORTATION COMMISSION 



Bearings and shear keys are secured to E2 by 3 inch 
diameter anchor rods, ranging from 9 feet to 24 feet , g g

in length
Each bearing has 24 anchor rods and each shear key 

has 48 anchor rods for a total of 288 anchor rods



98 shear key anchor rods were fabricated and 
i ll d i 200 2008installed in 2007-2008

Installation required at that time due to q
embedment of rods in cap beam

Fabrication began in July 2007 with QualityFabrication began in July 2007 with Quality 
Assurance audits of all fabrication facilities

.



QUALITY CONTROL ACTIONSQ

Steel mill certification of chemical composition

Independent laboratory testing of mechanical properties (yield, 
strength, elongation, reduction of area) of mill stock

Independent laboratory testing of mechanical properties post 
heat treatment

Mill readings of galvanization thickness

Certifications of compliance 
.



QUALITY ASSURANCE ACTIONS

Pre-fabrication audits of all facilities involved in 
fabricationfabrication

Regular inspection of facilities during fabricationRegular inspection of facilities during fabrication

In house laboratory testing of mechanical propertiesIn-house laboratory testing of mechanical properties 
post heat treatment

In-house laboratory testing of mechanical properties 
post galvanizationpost galvanization.



LABORATORY  TESTING

Testing was performed at 5 different facilities.  Out of  over 150 
individual results obtained from both quality control and quality q y q y
assurance testing; only 5 results were slightly below specifications. 

All 5 involved one mechanical property – elongation TheAll 5 involved one mechanical property elongation.  The 
specification requires a minimum of 14% elongation, and 5 results 
were in the range of 12.5-13.6%, or 1.5-0.4% below specification.  
A dditi l 15 lt f l ti t d d thAn additional 15 results for elongation met or exceeded the 
specification. 

These results were reviewed by design and construction engineers 
and the material was determined to be suitable for use.



NON CONFORMANCE REPORTS

These reports are a normal part of the Quality Assurance process.

Two Non-Conformance Reports were issued for fabrication of the 
2008 rods.

One related to a paperwork issue

Th d l t d t th l ti t t lt f th 2008 dThe second related to the elongation test results for the 2008 rods.  
This report references a third Non-conformance report relating to 
nuts .  

This level of Non-Conformance is not unusual and is reflective of the 
thorough Quality Control/Quality Assurance processthorough Quality Control/Quality Assurance process .
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192 shear key and bearing anchor rods192 shear key and bearing anchor rods 
were fabricated in 2010 and installed in 

2011

All passed all Quality Control/Quality 
Assurance steps and testingAssurance steps and testing

.



THE SAN FRANCISCO-OAKLAND 

BAY BRIDGE 
SEISMIC SAFETY PROJECT 

CALTRANS BAY ,:,REA TOll AUTiiORITY CALIFORNIA TRANSPORTATION COMMISSION 



THE SAN FRANCISCO-OAKLAND 

BAY BRIDGE 
SEISMIC SAFETY PROJECT 

CALTRANS BAY ,:,REA TOll AUTiiORITY CALIFORNIA TRANSPORTATION COMMISSION 



THE SAN FRANCISCO-OAKLAND 

BAY BRIDGE 
SEISMIC SAFETY PROJECT 

CALTRANS BAY ,:,REA TOll AUTiiORITY CALIFORNIA TRANSPORTATION COMMISSION 



THE SAN FRANCISCO-OAKLAND 

BAY BRIDGE 
SEISMIC SAFETY PROJECT 

CALTRANS BAY ,:,REA TOll AUTiiORITY CALIFORNIA TRANSPORTATION COMMISSION 



THE SAN FRANCISCO-OAKLAND 

BAY BRIDGE 
SEISMIC SAFETY PROJECT 

CALTRANS BAY ,:,REA TOll AUTiiORITY CALIFORNIA TRANSPORTATION COMMISSION 



THE SAN FRANCISCO-OAKLAND 

BAY BRIDGE 
SEISMIC SAFETY PROJECT 

CALTRANS BAY ,:,REA TOll AUTiiORITY CALIFORNIA TRANSPORTATION COMMISSION 



THE Slt.N FRit.NCISCO-Oit.Kllt.ND 

BAY BRIDGE 
SEISMIC Slt.FETY PROJECT 

CALTRANS BAY AREA TOLl AUTHORITY CALIFORNIA TRANSPORTATION COMMISSION 



THE SAN FIANCISCO-OAKLAND 

BAY BRIDGE 
SEISMIC SAFETY PROJECT 

CALTRANS BAY AREA TOLL AUTHORITY CAliFORNIA TRANSPORTATION COMMISSION 



Shear key and bearing anchor rods could not be stressed  
until completion of load transferuntil  completion of load transfer

Stressing began on March 1 of this year, starting with 2008 
anchor rods (total of 98 rods)anchor rods (total of 98 rods)

32 Fractured rods were discovered between March 8 and 
March 15

Remaining rods (total of 192) have been untensioned
pending resolution of problem.

.
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One fractured rod 
sent to lab for 

testing

Testing included 
electron 

microscopy and 
mechanical 

property testsproperty tests
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1000X Magnification
From “crescent moon”: area of sampleo c esce t oo a ea o sa p e



1000X Magnification
From interior area of sample (center of rod)o te o a ea o sa p e (ce te o od)



In addition to initial resting of fracture sampleIn addition to initial resting of fracture sample 
and development of a design solution for the 
S1 and S2 shear keys, a testing plan has been 
d l d f h i i 192 h ddeveloped for the remaining 192 anchor rods

T ti ill b it ll iTesting will be on site as well as in 
laboratories



10 sample rods selected for instrumentation

All 192 rods stressed per plan

10 sample rods will be removed for destructive testing10 sample rods will be removed for destructive testing



Testing will also include:

Additional electron microscopy of 
other fractured rodsother fractured rods

Additional borescope evaluation ofAdditional borescope evaluation of 
other fractured rods 

Sampling and testing of water if 
found during borescope evaluation  



Testing began with stressing of 120 rodsTesting began with stressing of 120 rods

Rods are inspected dailyRods are inspected daily

To date 11 days after stressing no rodsTo date, 11 days after stressing, no rods 
have fractured



Remaining 72 rods were stressed as ofRemaining 72 rods were stressed as of 
April 9.

All 10 sample rods have been instrumented



Conceptual design – steel collar
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SSummary

Contin ing in estigation on ca se of fail re inContinuing investigation on cause of failure in 
2008 anchor rods

Continuing design of shear key retrofit

Tensioning and testing of 2010 anchor rods

i i i i iContinuing communication at BATA meetings 
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TO:  Toll Bridge Program Oversight Committee 
(TBPOC) 

DATE:  April 9, 2013 

FR:  Andrew Gordon, Bay Bridge Spokesperson, BATA 

RE:  Agenda No. ‐  2c 
 

Item‐ 
San Francisco‐Oakland Bay Bridge Updates 
Summary of Media Release Package 

 
Recommendation:   
For Information Only 
   
Cost:   
N/A     
 
Schedule Impacts:   
N/A  
 
Discussion:  
A verbal update on the media release package for the anchor rods will be provided at 
the TBPOC April 9 conference call. 
 
 
 
Attachment(s): 
N/A 



 
 
 
 
 
 
 
 
 
 
 
 
 

ITEM 3:  OTHER BUSINESS 
 

No Attachments 
 

 
   
   




